DEGRADATION KINETICS O~ AZIRIDINYL QUINOID ANTITUMOUR AGENTS J.H. Beljnen, R.J. Drlebergen, T.J.M. Hodes, 3.J.M. Holthuis, D.N. Relnhoudt* and W.J.M. Underberg Azlridlnylquinones such as trlaziquon, carboquone and AZQ show pronounced antltumour activity. The mechanism of action of this class of compounds has not been unambiguously elucldated yet. Apart from a preceding (bio)reductlve activation step it has also been suggested that azirldinylquinones alkylate DNA without prior reduction. This mechanism involves protonation of the azirldine function, which then becomes an attractive electrophilic centre, for an attack of nucleopililIc DNA parts. If this is true, the antltumour activity should parallel, to a certain extent, the acid activated degradation following the reaction scenario: azlridine protonation and ring opening after nucleophilic water attack. The chemical stability of 32 aziridinyl substituted naphthoquinones and benzoquinones, as illustrated, were investigated, Clear trends in the relation structure-chemicai stability zould be assigned, uslvg stability indicating UV spectrophotometrical and HFLC assays. However, for both the naphtho-:luinones and benzoqulnones it appeared that introduction of an electron donating or withdrawing R substituents stabtlizes the aziridlne moiety against acid-catalyzed degradation. This implies that electronic Influences are less important than sterie properties of the substltuents. Introduction of a methyl group on the aziridine ring strongly destabilizes the compounds. Research in progress on the anrltumour activity of the compounds may cast further light on the relation structure-chemlcal stability-biologica| activity. Protein separations on new surface-stabilized silica-based <:elfiltration columns.
A, DAMS
Two columns for gelfiltration chromatography, that separate proteins an[] other biological molecules by size, have been developed. The "Zorbax" GF 250 column performs separations of biomolecules having molecular weights from 4.000 to 400.000 daltons with high resolution, outstanding reproducibility and durability over a broad pH range. The "Zorbax" GF 450 supplements the GF 250 column and is designed for separations in the 17.500 to 900.000 da/tons range. Both "Bioseries" gelfiltration columns are able to perform separations for long periods in aqueous mobile phases having pH-values up to 8.5. Efficiency is generally + 40.000 plates per meter, which provides resolution ~pproximately twice that Of competetive columns. Typical p[oteln recovery rates are 95 percent or greater. Biological activity is generolly maintained.
The silica media are stabilized with a zirconia surface treatment, which provides excellent resistance to basecatalyzed hydrolysis. The spherical particles average four microns (GF 250) or six microns (GF 450).
Pore size for particles used in the Gf" 250 is 150 angstr6m, pore size in the GF 450 is 300 angstr6m.
Both colu~ls are 25 cm long and have an internal diameter of 9.4 mm.
Other "Bioseries" columns include the PEP RPI for reversed phase separation o[ peptides and proteins and the pTH for the isocratic analysis of pth-amino-acids.
( in rats have suggested that the toxicological profile of these drugs might be determined by a yet unknown pharmacological property (I). Therefore, a study was performed in rats in order to investigate the haemodynamic and respiratory effects after beta-blocker overdosage.
In this study, the effects observed were related to the plasma concentrations of the drugs. For this purpose, a method was developed for the determination of two beta-blocking drugs, timolol and propranolol in 20-80 W1 of rat plasma.
The beta-blocker earazolol was used as an internal standard.
The drugs were extracted from plasma by solid-phase extraction using l-ml octadecylsilane extraction columns fitted to a Baker-10 SPE extraction manifold. Further clean-up of the extracts was obtained by a micro liquid-llquid extraction of the column eluate. By using this procedure, two different separation techniques (llquld-solld and liquid-liquld extraction) are used, each with a different selectivity range. As a result, the selectivity and sensitivity obtained by using the combined procedure are superior to those obtained by using existing extraction methods. Quantitatlon was performed by RP-HPLC using ion-pair chromatography on an ODS column, and UV-detectlon at 295 run for tlmolol and 225 nm for propranolol.
For propranolol concentrations below 1 mg/l fluorescence detection was used (~ex -282 nm, %em -334 nm). Org 3770, an antidepressant drug under development, is a racemic compound. We determined the enantiomeric ratio of the main metabolites in rat, rabbit and dog. For unconjugated metabolites in urine we used 1H NMR in the presence of Pirkle's alcohol; assignment of the enentiomers was done by comparison with synthetic optically pure compounds. The enantiomeric ratio of the glucuronides could be determined directly by 1H NMR or HPLC since diastereomers are formed on conjugation with glucuronic acid. There were clear enantiomeric preferences in the metabolic pathways, which were strongly dependent on sex and species'. It must be emphasized that whatever the enantioselectivity is, it is the proof of efficacy and safety of the drug that matters. The vinca-alkaloids-vinblastine, vincristine and vindesine are well-known microtubular inhibitors, used for their cytotoxie properties.
An HPLC-method is developed to determine these drugs in plasma and in urine, in order to investigate their pharmaeokinetics. The substances are extracted from the biological fluids with an ion-pair extraction at pll 3, with sodium-octylsulphate'as counterion.
Tim extracts are chromatographed on a CN-column with a mobile phase composed of acetonitrilephosphate buffer (pH = 3).
The extraction from plasma or urine results in a recovery of 95% or more.
The detection limit is estimated to be 6 ng/ml at a sigual-to-noise ratio of 3. Stability studies in water are carried out at different pH and [emperatures.
The stability in frozen plasma and after extraction, stored in different ways, is also investigated. The method is applied is preliminary pharmacokinetic studies for vinblastine and vindesine and vincristine is tbun used as the internal standard. The determination of cis-diamminedichloroplatinum (If) (Cisplatin) and its biotransfo~]ation products in biological media is of interest in the field of cancer chemotherapy. We developed an HPLC-ICP system suitable for the separation and element-selective detection of Cisplatin, its hydrolysis products and several methionineplatinum complexes probably occurrinq as metabolites after administration of Cisplatin. The separation was performed on a reversed-phase ionpairing system using sodium-l-octanesulfonic acid as the ion-pairing reagent and a buffered aqueous mobile phase containing IO. acetonitril. Detection was accomplished with ICP-AES with a cross-flow nebulizer and using the Pt I 265.945 nm emission line. The detection limit of Pt was 4 ng (60 ng/ml Cisplatin for 100 wl injection). Preliminary results for in vitro incubation of Cisplatin with human plasma and plasma-ultrafiltrate showed the presence of a number of platinum containing species. Two of these species co-eluted with methionine-platinum complexes. In this set-up a {low-through liquid scintillation counter was us6d. A further improvement is described now. A drawback of the old system was the fact that all data had to be typed again when calculations had to be done. Also, during the experiment only a time -cpm plot could be obtained. In the present approach no manual data transfer is necessary any longer, and also s cpm -summed cpm plot is available during the experiment. This is realised by including a microcomputer in the set-up. A background program acquires the data, while a foreground program permits control to the investigator e.g. for data evaluation. Examples of the application of the set-up are given. Quinone reduction itself~ however, and subsequent opening of the aziridine(s) are strongly Influenced: electron withdrawing substi~uents R facilitate qutnone reduction, subsequent aziridine opening is more difficult, whereas electrondonatfng groups cause opposite effects. These phenomena are in accordance with the general concept of bloreductive activation of quinoid ant• agents (l). Highest biological activity has been observed with analogues having electrondonating groups R~ whereas also steric properties phly an Important role in biological activity. Lipophillcity seems to be less Important. QSAR studies against this tumour model and various in vivo models will be established In the near future and might lead to tile design of more p~ntent and less toxlc analogues. Bepridil.HCi.H20 (Fig.l) is an orally active drug for the prophylactic treatment of anginal attacks. In rats, dogs, monkeys and man, the drug bepridil is almost completely eliminated by biotransformation. The metabolic pathways include hydroxylation of the N-Dhenyl rlng and isobutyl group, oxidation of the ~rrolidine ring, elimination of the benzyl group, and further degradation. These metabolic processes are followed, for the greater part, by conjugation. From the analytical point of vlew, the bepridil metabolites, which differed so much in ~3ysicochemical properties like stability and polarity, posed interesting problems. Emphasis has been laid on the crucial r@)le mass spectrometry has played in the identification and structure elucidation of beprldil metabolites. The fluorescence of phenothiazines can be increased by oxidation of these compounds. A number of derivatization techniques based on this principle has been developed for the determination of, e.g.,thioridazine in plasma by HPLC. We have shown that bromine can be used as the oxidant, and that the oxidation of the ring-sulphur of thioridazine to a sulfoxide is the crucial step in the reaction. In earlier work we described an electrochemical cell for the on-line production of reagents in the column effluent in HPLC (I). We have used this cell for the post-column production of bromine from bromide present in the mobile phase. The reaction of phenothiazines eluting from the column with bromine took place in a reaction coil between the production cell and the fluorometric detector. A 2-to 20-fold increase in the fluorescence intensities of various phenothiazines was observed after derivatization. With this simple, low-cost derivatization procedure, thioridazine could be determined in plasma (after deproteination) with a reproducibility of • 4.6% and limit of detection of 5 ng/ml. 
NEW IONIZATION METHODS IN MASS SPECTROMETRY N.M.M. Nibbering
The well-established ionization methnds of electrnn impact and chemical ionization have been and are still widely used in mass spectrometry to solve a variety of analytical problems. The applicability nf mass spectrometry, howeverf ha:~ increased cnnsiderably by the develnpment of many new ionization methods in the past ten t~ fifteen years (1,2). These include des~rptinn chemical innizati~n, laser des,~rp-~{~n, field des,3rption, electrnhydrodynamie ionizatinn, Californium plasma desorption, secondary ion mass spectrometry, fast atom bombardment and thermospray innJzation. All these methods permit to analyse either polar, frequently high molecular" weight and non-volatile rompnunds or thermally labile samples or both. The principles of the mr, st current new ionization methods will be presented and their weak and strong points wi11 be discussed. I. N.M.M. Nibberinga J. Chromatngr., 252 (1982) Etoposide (VP 16-213), a semlsynthetlc eplpodophyllotoxin derivative, demonstrates significant actlvlty against several malignancies such as leukemlas and small cell carcinoma of the lung. Although stable in the solid state, the drug is susceptible to degradative reactions in aqueous solutions (l). The objective of this study was to gain more insight into the degradation processes in both qualitative and quantitative respects. A stability indicating reversed phase HPLC method was used for the kinetic studies (column: uBondapak-phenyl; mobile phase: methanol-water (50 + 50, w/w) + 0.5% (v/w) 0.5 N phosphate buffer pH 6.5 + 0.5% (v/w) 20% (w/v) tetrabutylammonlum bromide solution; flow: [.O ml/min; detection: 254 nm and 280 nm). At pH values < 5 the sugar moiety is cleaved. In basic solution etoposlde epimerlzes yielding the cls [actone which degrades further to give the cis hydroxy acid derivative. The degradation displays strlct pseudo first order kinetics. At pH < 3 and pH > 6, respectively, specific proton and specific hydroxyl catalysis appear. Etoposlde is most stable at pH 5 (t~ = 609 h; 50 = C). In the pH region 9.0 up to ll.O the log kob s -pH graph is sigmoldal due to the dissociation of the C4' phenolic function. Buffer ions such as dibasic phosphate strongly catalyze the epimerlzation of etoposlde. In order to be sure of fully dear injectables, the amount of silicone otl was determined, both in the freeze-drier and in the finished" product, by the measurement of the atomic absorption of silicon. The amount of si]icone oil, liberated durlng the freeze-drying process, is adsorbed on a T.L.C.-plate placed in the chamber of the freeze-drler, then extracted with methyllsobutyl ketone (MIBK) and determined by AAS wlrh a nitrous oxide-acetylene flame. We observed that the introduction of (much) MIBK into the flame strongly lowers the absorbanee of silicon, probably because the flame temperature decreases below the required level. Also the kinematic viscosity and the absorbance of some silicone oils seems directly proportional to each other. The detection limit of the determination was 50 ug polydlmethylsiloxane/plate. As the content of silicone oil in the freeze-dried product is very low, the amount of silicone oil was determined, after extraction of the product with MIBK, by Graphite Furnace ,%\S and a standard addition procedure. Some silicone oils were partly lost during the dry-or atomize-stage. This effect may be related with the hailing point or tll~ flash point. The detection limit of the determination was 2 pg polydimethyislloxane (kinematic viscosity 50 mmZ/s at 20 ~ C) per ampoule. Conclusion: the determination of traces of silicone oil in pharmaceutical products is [easible by AAS, however, one has to know which silicone oil, with known viscosity, is probably present in the product in order to produce reliable quantitative results. I. M.K. Kundu, Fette-Selfen-Anstrichm., 79 no. 4(1977) An .~ssay for routln~, drug monitoring in human plasma usually consists of three stages: sample pretreatment, instrum~.n<al chromatogr aphlC analysls and data processing. The sample pretreatment procedure still is the botth.nL~ck for automation of a bioanalytIcal assay, while the instrumental analysis and subsequent data processing have been automat~,d for long. The vast amothnt of cllnlcal plasma samplL-s to be assayed routinely for be~idil (Flg.l), a drug wlth antlanginal progertles presently markt.ted in France and fllc<J for registration In several other countries, prompt6<J us tc~ investlgate the aut(xmatlon at the extraction of beprldll from human plasma. To that end, we haw resorted to contlnuous flow extraction wlth o-hexane. Instrumental analysis was performed by capillary gas chromatography and nitrogensensitive dets ion. Results ~re prt, sented on the overall performance of tbs assay. C<x)d accuracy and prt~clsion in the determination of b~pridil plasma levels were obtained and the sample capacity was approxlmatt~ly I00 samples per 24 hours. Thls approach of automatod extraction was found to b~. also applicable for the routinu monitoring in human plasma of Org 3770 (Fig.l) 
